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Introduction 
The mission of the Utah Division of Air Quality (DAQ) is to safeguard human health and quality 
of life by protecting and enhancing the environment. It is the responsibility of the DAQ to 
ensure that the air in Utah meets health and visibility standards established under the federal 
Clean Air Act (CAA). To fulfill this responsibility, the DAQ is required by the federal government 
to ensure compliance with the U.S. Environmental Protection Agency’s (EPA) National 
Ambient Air Quality Standards (NAAQS) statewide and visibility standards at national parks. 
The DAQ enacts rules pertaining to air quality standards, develops plans to meet the federal 
standards when necessary, issues preconstruction and operating permits to stationary 
sources, and ensures compliance with state and federal air quality rules.  
 
The DAQ allocates a large portion of its resources to implementing the CAA. The Utah Air 
Conservation Act (Utah Code § 19-2) delegates rulemaking power to the Utah Air Quality 
Board (Board) to promulgate rules pertaining to air quality issues. DAQ staff supports the 
Board in its policy-making role. The Board is made up of nine members representing local 
government, environmental groups, the public, industry, and the Executive Director of the 
Department of Environmental Quality. The Board members have diverse interests, are 
knowledgeable in air pollution matters, and are appointed by the Governor with consent of the 
Senate. The Director of the DAQ is the Board’s Executive Secretary. 
 
The Utah air quality rules define the Utah air quality program. Implementation of the rules 
requires the DAQs interaction with industry, other government agencies and the public. The 
state air quality program is responsible for the implementation of the federal standards under 
the CAA, as well as state rules for pollution sources not regulated by the CAA. 
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2017 Synopsis 
The DAQ accomplished much in 2017 towards fulfilling our mission to safeguard human health 
and quality of life through improving the air quality throughout the state. With an increasing 
population, industrial base, and more stringent federal air quality standards, it has been a 
challenge to meet air quality objectives; however, 2017 proved to be a year in which we made 
great strides to ensure cleaner air in the years to come.  
 
The following is a brief list of notable air quality achievements from 2017: 
 

• Emissions for criteria air pollutants either stayed the same or continued their downward 
trends in 2017. 
 

• The successful conclusion of nearly two years of collaborative work between DAQ, oil 
and gas producers, and environmental advocates was achieved with the Board 
adopting several rule amendments and new rules that reflect a significant change in 
how DAQ manages sources. These rules result in increased efficiency in permitting via 
a permit-by-rule approach and collection of information that will allow DAQ to better 
understand source emissions and provide comprehensive compliance oversight. 
 

• Ground has been broken on the 21,500 ft2 DEQ Technical Center. This facility will better 
enable DAQ to track pollution by giving air-quality scientists separate lab space for both 
particulate and gaseous pollutants, temperature and humidity controlled filter rooms, 
and necessary space for building and repairing mobile monitoring stations. 
 

• The Vehicle Repair and Replacement Assistance Program, funded with $2,447,250 
obtained through an EPA Targeted Air Shed Grant, will provide low income households 
funding assistance to either repair vehicles that fail emission inspections or replace 
them with cleaner vehicles.  
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Air Quality Standards 
The CAA requires the EPA to set NAAQS for pollutants considered harmful to public health 
and the environment. The CAA establishes two types of air quality standards, primary and 
secondary. Primary standards are set to protect public health, including the health of sensitive 
populations such as asthmatics, children, and the elderly. Secondary standards are set to 
protect public welfare, including protection from decreased visibility and damage to animals, 
crops, vegetation, and buildings.  
 
Standards are composed of a numerical value and a form (see Table 2). The form may be a 
statistical value, such as the 98th percentile calculation or a rolling average over a designated 
period of time that is then compared against the numerical value.  
 
The EPA has established health-based NAAQS for six pollutants known as criteria pollutants. 
These are carbon monoxide, nitrogen dioxide, ozone, particulate matter, sulfur dioxide, and 
lead. Each of these pollutants is addressed in greater detail later in this chapter. Table 1 
provides a brief description of each criteria pollutant and Table 2 provides a brief description of 
each criteria pollutant’s primary and secondary standard. The EPA establishes the primary 
health standards after considering both the concentration level and the duration of exposure 
that can cause adverse health effects. Pollutant concentrations that exceed the NAAQS are 
considered unhealthy for some portion of the population. At concentrations between 1.0 and 
1.5 times the standard, while the general public is not expected to be adversely affected by the 
pollutant, the most sensitive portion of the population may be. However, at levels above 1.5 
times the standard, even healthy people may see adverse effects.  
 
The DAQ monitors each of these criteria pollutants, as well as meteorological conditions and 
several non-criteria pollutants for special studies at various monitoring sites throughout the 
state. 
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Table 1. EPA Designated Criteria Pollutants 

  

Name Sources Health Effects Welfare Effects 

Carbon 
Monoxide (CO); 

a clear, 
colorless, 

odorless gas. 

Burning of gasoline, wood, natural 
gas, coal, oil, etc. 

Reduces the ability of blood to 
transport oxygen to body cells 

and tissues. May be 
particularly hazardous to 
people who have heart or 
circulatory (blood vessel) 

problems and people who have 
damaged lungs or breathing 

passages. 

 

Nitrogen 
Dioxide (NO2) 

(one component 
of NOx); smog-

forming 
chemical. 

Burning of gasoline, natural gas, 
coal, oil, and other fuels; Cars are 
also an important source of NO2. 

Can cause lung damage, 
illnesses of breathing passages 
and lungs (respiratory system). 

Ingredient of acid 
rain (acid aerosols), 
which can damage 
trees, lakes, flora 
and fauna. Acid 

aerosols can also 
reduce visibility. 

Ozone (O3) 
(ground-level 
ozone is the 

principal 
component of 

smog). 

Chemical reaction of pollutants; 
Volatile Organic Compounds 

(VOCs) and NOx. 

Can cause breathing problems, 
reduced lung function, asthma, 
irritated eyes, stuffy nose, and 

reduced resistance to colds 
and other infections. It may 
also speed up aging of lung 

tissue. 

Can damage plants 
and trees; smog can 

cause reduced 
visibility. 

Particulate 
Matter (PM10, 
PM2.5); dust, 
smoke, soot. 

Burning of gasoline, natural gas, 
coal, oil and other fuels; industrial 

plants; agriculture (plowing or 
burning fields); unpaved roads, 
mining, construction activities. 

Particles are also formed from the 
reaction of VOCs, NOx, SOx and 

other pollutants in the air. 

Can cause nose and throat 
irritation, lung damage, 

bronchitis, and early death. 

Main source of haze 
that reduces 

visibility. 

Sulfur Dioxide 
(SO2) 

Burning of coal and oil (including 
diesel and gasoline); industrial 

processes. 

Can cause breathing problems 
and may cause permanent 

damage to lungs. 

Ingredient in acid 
rain (acid aerosols), 
which can damage 
trees, lakes, flora 
and fauna. Acid 

aerosols can also 
reduce visibility. 

Lead (Pb) 

Paint (houses, cars), smelters 
(metal refineries); manufacture of 

lead storage batteries; note: 
burning leaded gasoline was the 

primary source of lead pollution in 
the U.S. until the federal 

government mandated unleaded 
gasoline. 

Damages nervous systems, 
including the brain, and causes 

digestive system damage. 
Children are at special risk. 

Some lead-containing 
chemicals cause cancer in 

animals. 

Can harm wildlife. 
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Table 2. Ambient Air Quality Standards for Criteria Air Pollutants 

  

Pollutant Averaging 
Time 

Primary / 
Secondary Standard Form 

Ozone (O2) 8 Hour Primary and 
Secondary 

0.070 
ppm 

Annual Forth-highest daily 
maximum 8-hr concentration, 

averaged over three years 

Respirable 
Particulate 

Matter (PM10) 
24 Hour Primary and 

Secondary 
150 

µg/m3 

Not to be exceeded more than 
once per year on average 

over three years 

Fine Particulate 
Matter (PM2.5) 

24 Hour Primary and 
Secondary 35 µg/m3 98th percentile, averaged over 

three years 

Annual 
Primary 12 µg/m3 Annual mean, averaged over 

three years 

Secondary 15 µg/m3 Annual mean, averaged over 
three years 

Carbon 
Monoxide (CO) 

1 Hour Primary 35 ppm Not to be exceeded more than 
once per year 

8 Hour Primary 9 ppm Not to be exceeded more than 
once per year 

Nitrogen 
Dioxide (NO2) 

1 Hour Primary and 
Secondary 100 ppb 

98th percentile of 1-hour daily 
maximum concentrations, 
averaged over three years 

Annual Primary and 
Secondary 53 ppm Annual mean 

Sulfur Dioxide 
(SO2) 

1 Hour Primary 75 ppb 
98th percentile of 1-hour daily 

maximum concentrations, 
averaged over three years 

3 Hour Secondary 0.5 ppm Not to be exceeded more than 
once per year 

Lead (Pb) 
Rolling 3 
month 

average 

Primary and 
Secondary 

0.15 
µg/m3 Not to be exceeded 
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Ambient Air Quality in Utah 
 

Utah’s Air Monitoring Network 
The Air Monitoring Section (AMS) operates a network of monitoring stations throughout Utah. 
The monitors are situated to measure air quality in both neighborhoods and industrial areas. 
Table 3 shows the monitoring station locations and monitored constituents for stations 
operated in 2017.  

Table 3. Utah Monitoring Network Stations 
Station City Address CO NO2 Hg O3 PM10 PM2.5 SO2 Pb Met. 
Air 
Monitoring 
Center 

SLC 2861 W. 
Parkway Blvd.   X      X 

Antelope 
Island 

None North end of 
island         X 

Bountiful Bountiful 200 W. 1380 N.  X  X X X   X 
Brigham 
City 

Brigham 
City 

140 W. Fishburn     X  X   X 

Erda Tooele 2163 West Erda 
Way  X  X  X   X 

Escalante Escalante 755 West Main    X      
Harrisville Harrisville 425 W. 2250 N.    X     X 
Hawthorne SLC 1675 S. 600 E. X X  X X X X  X 
Herriman  Riverton 14058 Mirabella 

Dr.  X  X X X   X 

Hurricane Hurricane 150 N. 870 W.  X  X  X   X 
Lindon Lindon 30 N. Main St.     X X   X 
Magna Magna 2935 S. 8560 W.     X X  X X 
North 
Provo 

Provo 1355 N. 200 W. X X  X X X   X 

Ogden #2 Ogden 228 E. 32nd St. X X  X X X   X 
Price #2 Price 351 S. Weasel 

Run Rd.  X  X     X 

Roosevelt Roosevelt 290 S. 1000 W.  X  X  X   X 
Rose Park SLC 1354 W. 

Goodwin Ave.    X X X X  X 

Saltaire None 6640 W. 1680 
N.         X 

Smithfield Smithfield 675 W. 220 N.   X  X X X   X 
Spanish 
Fork 

Spanish 
Fork 

312 W. 2050 N.    X  X   X 

Vernal Vernal 6200 S. 4500 W.  X  X  X   X 
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NAAQS Nonattainment & Maintenance Areas 
Areas that are not in compliance with the NAAQS are referred to as nonattainment areas. 
Figure 1 contains maps of the current nonattainment areas within the state. A maintenance 
area (Figure 2) is an area that was once designated as nonattainment, and which 
subsequently demonstrated to the EPA that it had and would continue to attain and maintain a 
particular standard for a period of at least 10 years.  
 

Figure 1. Utah Nonattainment Areas 
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Figure 2. Utah Maintenance Areas 

  



Division of Air Quality – 2017 
Annual Report 

9 

Criteria Air Pollutants 
 
Carbon Monoxide (CO) 
Carbon monoxide is a colorless and odorless gas formed by the incomplete combustion of 
carbon-based fuel. Carbon monoxide is primarily produced from on-road motor vehicles. Other 
significant sources of carbon monoxide emissions are wood burning stoves and fireplaces. The 
remaining emissions come from industrial facilities, construction equipment, miscellaneous 
mobile sources and other types of space heating. 
 
Because motor vehicle emissions are the major source of carbon monoxide, the highest 
concentrations occur during morning and evening rush hours near high-traffic areas. The worst 
problems occur when there are large numbers of slow-moving vehicles in large parking lots, 
busy intersections, and traffic jams. Historically, as exhibited in the CAA, it was the EPA’s 
presumption that all elevated carbon monoxide levels were the result of mobile source 
emissions, and a state had to go through a rigorous demonstration to prove otherwise. In Utah, 
areas of elevated carbon monoxide concentrations were always found near roadways. Carbon 
monoxide problems are greater in winter due to several factors: cold weather makes motor 
vehicles run less efficiently, wood burning, and other space heating take place, and 
temperature inversions trap carbon monoxide near the ground. 
 
Standards 
The EPA has developed two national standards for carbon monoxide. They are 35 ppm of CO 
averaged over a one-hour period, and 9 ppm of CO averaged over an eight-hour period. A 
violation of the NAAQS occurs with the second exceedance of either standard at a single 
location in a calendar year. Once a location is in violation, it is designated as a “nonattainment 
area.” Three cities in Utah (Salt Lake City, Ogden, and Provo) were at one time designated as 
nonattainment areas for carbon monoxide. Due primarily to improvements in motor vehicle 
technology, Utah has been in compliance with the carbon monoxide standards since 1994 (see 
Figure 3 and Figure 4). Salt Lake City, Ogden, and Provo were successfully re-designated to 
attainment status in 1999, 2001, and 2006, respectively.  
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Figure 3. Carbon Monoxide Second Highest 1-Hour Concentration 

 
Figure 4. Carbon Monoxide Second Highest 8-Hour Concentration
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Nitrogen Dioxide (NO2) 
During high temperature combustion, nitrogen in the air reacts with oxygen to produce various 
oxides of nitrogen, or NOx, a reddish-brown gas. One of the oxides of nitrogen, NO2, is a 
criteria pollutant. 
 
Oxides of nitrogen react with other air contaminants to form other criteria pollutants. In the 
summer along the Wasatch Front, and in the winter in the Uinta Basin, photochemical 
reactions between NO2 and VOCs lead to the formation of ground-level ozone. In the winter, 
NO2 reacts with ammonia to form fine particulate matter (PM2.5). Both of these seasonal 
scenarios can result in increased pollution. Utah continues to struggle with both the ozone and 
particulate matter standards; and because of this, the DAQ is mindful of the trend in NO2 
emissions illustrated in Figure 5. 
 
Standards 
The EPA has developed two national standards for NO2 – an hourly standard and an annual 
standard. The hourly standard is set at 100 ppb measured as the three-year average of the 
98th percentile of the annual distribution of daily maximum one-hour average concentrations. 
Utah has never exceeded this standard. 
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Figure 5. Three-Year Average Nitrogen Dioxide Hourly Averages (PPB) 

 
Figure 6. Nitrogen Dioxide Annual Averages

 

0

20

40

60

80

100

120

2007-2009 2008-2010 2009-2011 2010-2012 2011-2013 2012-2014 2013-2015 2014-2016 2015-2017

N
O

2 
(p

pb
) 

Nitrogen Dioxide 98th Percentile of Daily Max. 1-hr Averages  

Standard (100 ppb) Logan #4 Smithfield Price Bountiful

Roosevelt Fruitland Hawthorne Erda Herriman

Vernal North Provo Santa Clara Hurrican Ogden

.0

10.0

20.0

30.0

40.0

50.0

60.0

N
O

2 
(p

pb
) 

Nitrogen Dioxide Annual Averages 
Standard (53 ppb) Logan #4 Smithfield Price Bountiful
Roosevelt Fruitland Hawthorne Erda Vernal
North Provo Santa Clara Hurrican Ogden



Division of Air Quality – 2017 
Annual Report 

13 

The annual NO2 standard of 0.053 ppm is expressed as an annual arithmetic mean (average) 
as seen on Figure 6. The DAQ monitors the concentrations of NO2 at various locations 
throughout the state and has never observed a violation of the annual standard. 
 
Ozone (O3) 
Ozone is a clear, colorless gas composed of molecules of three oxygen atoms. Ground-level 
ozone can be inhaled and is considered a pollutant. Ground-level ozone should not be 
confused with the stratospheric ozone layer that is located approximately 15 miles above the 
earth’s surface and shields the earth from cancer-causing ultraviolet radiation. Ground level 
ozone is formed by a complex chemical reaction involving VOCs and oxides of nitrogen in the 
presence of sunlight. 

 
Ozone production is a year-round phenomenon. However, the highest ozone levels generally 
occur during the summer when strong sunlight, high temperatures, and stagnant 
meteorological conditions combine to drive chemical reactions and trap the air within a region 
for several days. There are unique circumstances where high ozone levels can occur during 
the wintertime. In Utah, wintertime ozone is associated with temperature inversions, snow 
cover, and solar radiation (sunlight). Research is on-going to better understand the chemical 
processes that lead to wintertime ozone production.  
 
Some major sources for VOCs and NOx are vehicle engine exhaust, emissions from industrial 
facilities, gasoline vapors, chemical solvents, oil and gas production, and biogenic emissions 
from natural sources, such as vegetative growth.  
 
Standards 
In October of 2016, the EPA strengthened the ozone NAAQS from 75 ppb to 70 ppb, based on 
a three-year average of the annual 4th highest daily eight-hour average concentration. 

Figure 8 shows the annual 4th highest eight-hour ozone concentrations, and Figure 9 shows 
how each area compares to the NAAQS with the three-year average of the 4th highest eight-
hour ozone concentration. The heavy black dashed lines indicate the previous standard of 75 
ppb. The heavy red dashed line indicates the current 70 ppb standard. Ozone monitors 
operated by the DAQ along the Wasatch Front show exceedances of the new standard in 
Weber, Davis, Salt Lake, and Utah Counties. There were also exceedances in Uintah County 
and Duchesne County during the winter. In 2016 the governor recommended that portions of 
the Wasatch Front and Uinta Basin be designated nonattainment, and that the rest of the state 
be designated attainment/unclassifiable. The governor’s proposed nonattainment areas are 
depicted in Figure 7 below. The EPA recently concurred with part of the Governor’s area 
designation recommendation and designated the counties in the southern half of the state as 
attainment/unclassifiable. The EPA also plans to concur with the recommendation for the 
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Wasatch Front. In the Uinta Basin the state recommended that areas less than 6,000 feet be 
designated nonattainment. In December 2017, the EPA proposed that the elevation be raised 
to 6,250 feet so that it would include the Whiterocks monitor that is operated by the Ute Tribe. 
We expect the proposed designations to be finalized by the end of April 2018. 

Figure 7. Proposed Ozone Nonattainment Areas
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Figure 8. Ozone 4th Highest 8-Hour Concentration 
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Figure 9. Three-Year Average 4th Highest 8-Hour Ozone Concentration 
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Particulate Matter (PM) 
Regulated particulate matter is a complex mixture of extremely tiny particles of solid or 
semi-solid material suspended in the atmosphere and is divided into two categories: PM10 and 
PM2.5.  
 
PM10 is a particulate less than ten micrometers in diameter, which is about one-seventh the 
width of a strand of human hair. PM2.5, or fine particulate, is a subset of PM10 that measures 
2.5 microns in diameter or less. The coarse fraction of PM10, that which is larger than 2.5 
microns, is typically made up of “fugitive dust” (sand and dirt blown by winds from roadways, 
fields, and construction sites) and contains large amounts of silicate (sand-like) material. 
Primary PM2.5 is directly emitted into the atmosphere from combustion sources such as fly ash 
from power plants, carbon black from cars and trucks, and soot from fireplaces and 
woodstoves. These particles are so small that they can become imbedded in human lung 
tissue, exacerbating respiratory diseases and cardiovascular problems. Other negative effects 
are reduced visibility and accelerated deterioration of buildings. 
 
The majority of Utah’s PM2.5 is called secondary aerosol, meaning that it is not emitted directly 
as a particle, but is produced when gasses such as Sulfur Dioxide (SO2), NOx, and VOCs react 
with other gasses in the atmosphere, such as ammonia, to become tiny particles. Wintertime 
temperature inversions not only provide ideal conditions for the creation of secondary aerosols, 
they also act to trap air in valleys long enough for concentrations of PM2.5 to build up to levels 
that can be unhealthy. The smallest of particles that make up PM2.5 are major contributors to 
visibility impairment in both urban and rural areas. Along the Wasatch Front, the effects can be 
seen as the thick, brownish haze that lingers in our northern valleys, particularly in the winter. 
The DAQ currently operates PM10 and PM2.5 monitors throughout the state to assess the 
ambient air quality with respect to the standards for both PM10 and PM2.5. 
 
Standards – PM10 

The EPA established the 24-hour air quality standard for PM10 in July 1987, and fixed it at 150 
μg/m3. The standard is met when the probability of exceeding the standard is no greater than 
once per year for a three-year averaging period. In other words, four expected exceedances 
within a three-year period would constitute a violation. Salt Lake and Utah counties are 
officially designated as PM10 nonattainment areas because of past difficulty with the 24-hour 
standard. Control strategies contained in the SIP promulgated in 1991 are responsible for the 
marked decrease in concentrations observed in the early 1990s. Ogden was also designated 
as a nonattainment area due to one year of high concentrations (1992), but was determined to 
be attaining the standard in January 2013.  
 
High values of monitored PM10 sometimes result from exceptional events, such as from dust 
storms during high wind events and wildfires. This was the case in 2010, when Utah 
experienced an exceptional dust storm on March 30th, resulting in very high PM10 values 
across the network. The DAQ has flagged data collected during exceptional events incurred 
from 2008 through 2011 and in 2015. Those events are currently under review for exclusion 
per the EPA Exceptional Event Rule. There were no exceptional events for high-wind or fire in 
2016 or 2017 
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The statistical form of the standard essentially allows for one exceedance per year, regardless 
of how high the value may be. For this reason, it is often useful to look at the second highest 
value collected at a particular location. 
 
Figure 10 shows the second highest 24-hour PM10 concentrations recorded at each station 
since 2000. The heavy dashed line indicates the NAAQS.  

Figure 10. PM10 Second Highest 24-Hour Concentration 

 
 

Standards – PM2.5 

The EPA first established standards for PM2.5 in 1997, revised those standards 2006, and 
revised them again in 2012. In 2006, the EPA lowered the 24-hour PM2.5 standard from 65 
µg/m3 to 35 µg/m3. In 2012, the EPA lowered the annual standard from 15μg/m3 to 12µg/m3. 
Both standards are evaluated by considering monitored data collected during a three-year 
period. This minimizes the effects of meteorological variability. 
 
The 24-hour standard is met when the average of 98th percentile values collected for each of 
the three years is less than or equal to 35 μg/m3. The 98th percentile concentration for each 
year is selected from all of the data recorded at a given monitor, such that the values of at 
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least 98 percent of all that data are of a lower concentration. Figure 11 shows the three-year 
averages of the 98th percentile concentrations recorded at monitors along the Wasatch Front. 
It shows that Utah was in compliance with the 1997 standard but is not in compliance with the 
2006 standard. 

Figure 11. PM2.5 Three-Year Average 98th Percentile 24-Hour Concentration 

 
 
The annual standard is met when the three-year average of annual mean concentrations is no 
greater than 12µg/m3. 
 
Figures 12 and 13 show that all locations are within the annual standard of 12 µg/m3.  
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Figure 12. PM2.5 Annual Mean Concentration 
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Figure 13. PM2.5 Three-Year Average of the Annual Mean Concentration 

 
 
Also illustrated in Figures 12 and 13 is a downward trend in the annual mean concentrations. 
This is interesting to note because trends in the annual averages are not as easily obscured by 
short term meteorology as are trends in the 24-hour values. This downward trend is likely also 
indicative of trends in 24-hour concentrations, absent the influence of year-to-year variability in 
the severity of wintertime cold pool conditions. 
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Sulfur Dioxide (SO2) 
Sulfur dioxide is a colorless gas with a pungent odor. In the atmosphere, sulfur dioxide is easily 
converted into sulfates, which are detected as particulates. It is also converted into sulfuric 
acid, the major acidic component of acid rain. It is emitted primarily from stationary sources 
that burn fossil fuels (mainly coal and oil) such as power plants and refineries. SO2 is also a 
byproduct of copper smelting. Diesel fuel and, to a lesser extent, gasoline contain sulfur and 
are considered contributors to sulfur dioxide in the atmosphere. 
 
Standards 
The primary standard for SO2 is a three-year average of the 99th percentile of the annual 
distribution of daily maximum one-hour average concentrations for SO2, and in 2010 was set at 
a level of 75 ppb. The secondary standard is a three-hour standard of 0.5 ppm and is not to be 
exceeded more than once per year. 
 
Throughout the 1970s, the Magna monitor routinely measured violations of the former 24-hour 
standard. Consequently, all of Salt Lake County and parts of eastern Tooele County above 
5,600 feet were designated as nonattainment for SO2. Two significant technological upgrades 
at the Kennecott smelter costing the company nearly one billion dollars resulted in continued 
compliance with the SO2 standard since 1981. In the mid-1990s, Kennecott, Geneva Steel, the 
five refineries in Salt Lake City, and several other large sources of SO2 made dramatic 
reductions in emissions as part of an effort to curb concentrations of secondary particulates 
(sulfates) that were contributing to PM10 violations. Utah submitted an SO2 Maintenance Plan 
and re-designation request for Salt Lake and Tooele Counties to the EPA in April of 2005. 
 
Ambient monitoring of SO2 under the former standards and the new standard indicate that 
Utah’s ambient air has been well within the federal health standards for decades. Computer 
modeling indicated that existing emissions limits of a few sources could result in exceedances 
of the new standard and during 2017 DAQ worked with EPA and the affected sources to revise 
their emissions limits to levels that would protect the areas in question, or to establish new 
monitoring sites to verify the modeling. On November 1, 2016, Governor Herbert submitted a 
recommendation to EPA that all areas of the state be designated as attainment for the 2010 
SO2 NAAQS. On December 20, 2017, EPA sent a letter to Governor Herbert informing him 
that the agency concurs with Utah’s recommendations and is designating all areas of the state 
attainment/unclassifiable. 
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Figure 14. Sulfur Dioxide Three-Year Average of 99th Percentile of Daily 
Maximum One-Hour Averages 

 
 
Figure 14 shows the most current measurements to compare against the primary SO2, NAAQS 
of 75 ppb. 
 

Lead (Pb) 
Lead in the ambient air exists primarily as particulate matter in the respirable size range. 
Historically, the major source of lead emissions came from the burning of leaded gasoline. 
However, because leaded gasoline for automobiles was completely phased out in the U.S. by 
the end of 1995, lead from gasoline is no longer a significant problem. Currently, the primary 
source of lead emissions in Utah is the extraction and processing of metallic ores. Exhaust 
from small aircraft is another source of lead emissions in the state.  
 
Utah has not exceeded the health standard for lead since the late 1970s, and the EPA 
authorized the discontinuation of lead monitoring in Utah in 2005; however, in both 2008 and 
2010, the EPA set new monitoring requirements for lead. The DAQ resumed monitoring in 
2010.  
 
Standards  
On November 12, 2008, the EPA strengthened the NAAQS for lead. The previous standard 
was a calendar quarter (three-month) average concentration not to exceed 1.5 μg/m3. The new 
standard is 0.15 μg/m3 as total suspended particles (TSP), measured as a three-month rolling 
average. The new standard included a new monitoring requirement, so the DAQ began lead 
monitoring again at the Magna station near the Kennecott copper smelter (See Figure 15). 
Data was collected from January 2010 through June 2017, at which time DAQ was able to 
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demonstrate the likelihood of violating the standard was so remote, it would no longer be 
necessary to run the monitor. With EPA’s concurrence, the Magna lead monitor was shut down 
in June 2017. 

Figure 15. Lead Max Three-Month Average 24-Hour Concentration 

 
 

Emissions Inventories 
 
Every three years, the DAQ collects information about the quantity and characteristics of the 
various air pollutants released by all emission sources in the state. In addition to these triennial 
inventories, emissions information is also collected annually from the largest industrial sources. 
Finally, additional detailed inventories are prepared, as needed, for special projects such as 
SIP development to quantify emissions during specific seasonal air pollution episodes.  
 
Once collected, the inventory information is reviewed, quality assured, analyzed, stored in the 
DAQ data system, and made available to the public. The DAQ uses this emissions information 
to review trends over time, as input data for air quality modeling analysis and as an indicator of 
the effectiveness of existing and projected control strategies. The emissions information is also 
compiled according to source type to provide billing information for the Title V operating 
permits program of the CAA. Both triennial and annual emissions inventory data is uploaded to 
the EPA’s National Emissions Inventory (NEI) data system. 
 
Sources of Air Contaminants 
Emission inventories are typically organized into three types of sources: Point, Area, and 
Mobile.  
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Point sources are large stationary industrial or commercial facilities such as power plants, steel 
mills, and manufacturing facilities that emit more than 100 tons per year of a regulated 
pollutant or are on a list of sources the EPA has determined need to be tracked closely. Air 
pollutants released from these stationary sources are accounted for on a facility-by-facility 
basis. Because much of the Wasatch Front was proposed to be reclassified as Serious PM2.5 
nonattainment areas during late 2016, the threshold for classification as a “Point Source” will 
change in the future from 100 to 70 tons per year. 
 
Mobile sources consist of emissions from non-stationary sources such as cars, trains, and 
aircraft. Mobile emissions are further broken down into on-road mobile and off-road mobile 
categories. On-road mobile sources primarily consist of personal and commercial cars and 
trucks, and contribute by far the largest part of the mobile source emissions. Off-road mobile 
sources consist of a diverse group of heavy construction equipment, small engines 
(lawnmowers and snow blowers), trains, and aircraft. Estimating emissions from mobile 
sources requires an understanding of the various emission characteristics of the many types of 
vehicles and model years that make up the fleet, an understanding of how and where they are 
driven, and the distances they travel. With this understanding, it is possible to see, for 
example, that on-road mobile sources produce about 36% of the annual pollution (NOx, PM2.5 
exhaust, and VOC) along the Wasatch Front, and although heavy-duty diesel vehicles 
currently account for only 3% of the vehicle miles travelled, they produce over 15% of the 
pollution. Mobile sources have historically been the largest source of emissions in the areas 
not meeting the NAAQS, but with the implementation of federal emissions standards, and the 
introduction of Tier III fuel in Utah, this will change over the next few years. 
 
Area sources are generally much smaller stationary sources, and due to their greater number, 
are generally accounted for as a group. However, as the federal air quality standards become 
more restrictive, it is becoming necessary to start tracking emissions more closely from smaller 
industrial sources. Additionally, as mobile sources become cleaner, area sources are quickly 
becoming the largest source of emissions in areas not meeting the NAAQS. Home heating, 
agricultural burning and harvesting, construction, residential and commercial energy 
generation, wildfires, and biogenics (emissions from vegetation) are examples of other area 
source categories.  
 
Triennial Emissions Inventory 
Under current federal law, Utah is required to collect a statewide emissions inventory 
triennially. 
 
The 2014 triennial inventory is the most recent statewide inventory available. The triennial 
inventory covers over 360 individual point sources, 194 area categories, and 12 mobile on-
road and off-road categories. Table 4 shows total emissions, by county, of the criteria 
pollutants, CO, NOx, PM10, PM2.5, SOX, and VOCs. Figure 16 shows the updated 2014 triennial 
emissions inventory in six pie charts, displaying the relative portion of emissions generated 
within source categories. The figures in the charts are statewide annual figures and should not 
be compared to the inventories used in the PM2.5 or other SIPs, which are seasonal and area 
specific. Biogenic and wildfire emissions produced from non-anthropogenic (non-human) 
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natural activity of vegetation and wildfires are usually estimated as segments within the area 
source category but have been listed separately due to their unique nature and impact.  

 Table 4. 2014 Triennial Inventory (tons/year)  
2014 Compiled by 
County CO NOx PM10 PM25 SO2 VOC 

Beaver 8,145.30 2,066.16 2,499.36 445.77 14.61 24,666.34 
Box Elder 23,813.57 4,982.91 11,500.01 1,986.74 169.25 36,510.08 
Cache 15,274.33 2,373.03 11,538.42 1,716.78 24.94 12,322.28 
Carbon 8,119.72 6,332.21 4,930.18 867.08 10,333.92 16,502.70 
Daggett 2,397.17 822.17 1,116.53 206.47 2.04 8,368.02 
Davis 31,525.82 6,907.03 5,166.61 1,320.31 264.87 10,600.91 
Duchesne 15,082.04 9,393.60 6,238.11 1,120.49 146.85 88,156.51 
Emery 17,837.01 20,402.80 5,146.42 1,249.87 6,427.09 36,041.18 
Garfield 12,654.67 650.01 2,186.49 379.19 3.83 44,283.16 
Grand 14,414.37 3,166.68 1,632.92 371.80 23.04 42,417.82 
Iron 16,580.10 4,317.51 6,685.20 1,140.52 27.18 35,532.72 
Juab 10,975.10 2,460.04 3,108.58 745.78 17.55 26,542.93 
Kane 12,471.19 854.50 1,544.46 234.61 12.29 43,630.31 
Millard 24,802.98 29,217.25 7,986.67 2,614.19 4,451.76 50,940.23 
Morgan 4,121.79 2,204.29 2,487.04 425.18 138.11 7,069.54 
Piute 2,144.85 211.41 823.73 157.94 0.89 7,192.02 
Rich 3,889.54 344.53 2,417.86 476.83 3.07 7,742.26 
Salt Lake 112,156.06 25,770.14 18,965.36 5,315.25 3,269.64 30,023.49 
San Juan 19,987.71 2,057.37 4,750.69 713.93 512.89 85,704.71 
Sanpete 6,846.51 1,175.19 5,429.63 812.93 13.83 14,835.43 
Sevier 9,057.70 2,011.85 7,511.56 1,091.88 35.68 16,843.33 
Summit 11,492.91 4,235.71 7,758.22 1,089.37 113.35 18,666.37 
Tooele 23,035.94 6,166.33 8,496.25 2,220.78 80.63 44,551.98 
Uintah 21,410.76 9,447.95 9,841.48 1,869.11 122.32 123,216.17 
Utah 52,088.92 12,687.43 15,374.78 3,039.53 228.00 28,840.45 
Wasatch 6,214.88 1,177.55 4,150.50 622.87 6.62 12,455.42 
Washington 30,195.79 5,521.59 10,856.46 1,559.14 36.33 43,866.71 
Wayne 5,976.15 324.44 1,181.34 165.46 1.87 22,182.36 
Weber 26,731.20 4,605.81 7,481.73 1,414.32 50.19 11,658.57 
Total 549,444.10 171,887.50 178,806.59 35,374.16 26,532.62 951,364.01 

Portable Point Sources 83.47 228.36 93.12 17.77 38.86 50.95 

State Total 549,527.57 172,115.87 178,899.72 35,391.93 26,571.48 951,414.96 
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The triennial inventory for 2014 was collected and compiled through 2016 as EPA calculation 
methods for area categories were revised and supplied. The inventory as described in this 
report differs from that of the 2011 statewide inventory for several reasons: 

1.  Many of the 2014 area source calculations were re-edited using new calculation 
methods provided by the EPA, 

2. Over 60 detailed categories supplemented or replaced the previous Oil and Gas 
production categories in the area source category; 

3. Fewer wildfires occurred in 2014 than in 2011; and 
4. On-road emissions reductions are seen with the increasing proportion of newer vehicles 

in the statewide fleet. 
a. These emissions reductions are achieved as a result of EPA’s Tier II emissions 

standards for newer vehicles. 

Figure 16. 2014 Triennial Emissions Inventory by Source Category – 
Statewide, Annual (tons/year) 
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DEQ determined that these excess NOx emissions contributed an estimated 269 tons per year 
to Utah airsheds. Approximately 70 percent of the affected vehicles are registered in the seven 
counties designated as nonattainment for particulate matter (PM2.5) under the National 
Ambient Air Quality Standards. 
Governor Herbert designated the Department of Environmental Quality (DEQ) as the lead 
agency to administer these monies. DEQ’s responsibilities as lead agency include the 
development of an Environmental Mitigation Plan (EMP) that identifies how the money will be 
used to offset to NOx emissions resulting from the cheat devices. Staff from the DAQ has taken 
the lead in this process for the department and, in coordination with staff from the Attorney 
General’s office, has developed a draft EMP based on input received from an advisory panel 
the department established early on in the process. Staff also sought public input through an 
on-line comment collection process. Based on this public input, DAQ will prepare the final EMP 
for submittal by the State to the Trustee for acceptance in early 2018. 
The VW settlement identified certain categories of vehicles and equipment that are eligible for 
funding under the agreement. Utah’s EMP will determine which categories the state will target 
for that funding. These categories include large, local freight trucks; medium, local freight 
trucks; and school, shuttle, and transit buses. The settlement allows the state to use up to 15 
percent of its allocation for certain light-duty, zero-emission vehicle supply equipment and light-
duty, hydrogen-fuel-cell vehicle supply equipment. Utah can also use the funds as part of its 
non-federal voluntary match for Diesel Emission Reduction Act (DERA) projects. Additionally, 
a very small percentage of the fund is to be used by the Trustee and State to develop the 
EMP, implement it, and track and audit the work done using these funds. 
Targeted Air Shed Grant 

In 2016, EPA awarded DAQ $5 million (from the $20 million that was available nationwide 
through the Targeted Air Shed Grant Program. The award assists in efforts to meet the federal 
air quality standards for wintertime particulate pollution in the Provo and Logan, UT, PM2.5 
Nonattainment Areas by supporting two projects over a five-year period. These projects 
include school bus replacement projects for Cache County, Logan, and Provo school districts. 
The grant will also fund a Vehicle Repair and Replacement Assistance Program (VRRAP) in 
the Logan, UT, PM2.5 Nonattainment Area to help qualifying vehicle owners repair or replace 
vehicles that fail emissions testing. Each award was for $2,447,250.  
The school bus replacement project will replace 33 school buses in Cache and Utah counties. 
The anticipated lifetime emission reduction from the school bus replacement program is 
130.66 tons of nitrogen oxides (NOx) and 10.76 tons of particulate matter (PM).  
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that federal requirements for the Compliance Assurance Monitoring Rule (CAM) and any other 
new requirements (such as new MACT Standards) are included.  
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